Diazirine photocrosslinking recruits activated FTO demethylase complexes for specific N(6)-methyladenosine recognition.
N(6)-methyladenosine (m(6)A) is a prevalent modification of RNAs. m(6)A exists in mRNA and plays an important role in RNA biological pathways and in RNA epigenetic regulation. We applied diazirine photocrosslinking to the event of m(6)A recognition mediated by the fat mass and obesity associated (FTO) demethylase. A highly photoreactive diazirine adjacent to m(6)A on the RNA successfully recruited activated FTO complexes with an m(6)A preference. The process of recognition of m(6)A via FTO using diazirine photocrosslinking was controlled by the α-ketoglutarate (α-KG) cosubstrate and the Fe(II) cofactor, which are involved in m(6)A oxidative demethylation. In addition, FTO bound to ssRNAs prior to the m(6)A recognition process. Diazirine photocrosslinking contributes to increasing the chances of capturing activated FTO complexes with specific m(6)A recognition and provides new insights into the dynamic FTO oxidative demethylation process.